o o o o

oo
INIFNEN

o101 0
QEGES

~ ~

. 9.
9

QUALI TY SYSTEMS
TABLE OF CONTENTS

SCOPE .

REFERENCES

DEFI NI TI ONS

ENVI RONVENTAL LABORATORY ORGANI ZATI ON_AND
MANAGEVENT

.1 Legal Def|n|t|on of Laboratorv .
.2 O gani zati on . )
.3 Per f or mance Evaluatlon Sannles )

QUALI TY SYSTEM - ESTABLI SHVENT, AUDI TS, ESSENTI AL

QUALI TY CONTROLS AND DATA VERI FI CATI ON

.1 Est abl i shnent
.2 Quality Assurance Nhnual
3 Audits . S
5.5.3.1 Nhnaderlal Review
5.5.3.2 Internal Audits .
5.5.3.3 Audit Revi ew .
5.5.3.4 Per f ormance Audits
5.5.3.5 Corrective Actions Ce e
4 Essential Quality Control Procedures .
5.5.4.1 Chenmi cal Testing .
5.5.4.2 Whol e Effl uent TOXICItV .
5.5.4.3 M cr obi ol ogy
5.5.4.4 Radi oanal ysi s
5.5.4.5 Ar Testing .
5 Data Verification
PERSONNEL . . .
.2 Labor at ory Staff Resnon5|b|I|t|es and

Credentials

PHYSI CAL FACI LI TI ES .

.1 Envi r onnent
.2 Wrk Area

EQUI PMENT AND REFERENCE NMATERI ALS

MVEASUREMENT TRACEABI LI TY AND CALI BRATI ON

1 Traceability of Calibration . .
.2 Document ati on _and Label i ng of Standards and
Reagent s

PREPERRRRER R
OROVONN~NOOOONMDMW

1-21
1-22
1-22
1-23
1-23

1-23
1-24

1-24



5.10 SANMPLE CALI BRATI ON AND TEST METHODS .
5.10.1 Calibration .
5.10.1.1 Ilnitial Calrbratrons . )
5.10.1.2 Continuing Calibration Verrfrcatron )
5.10.2 Test ©Met hods and St andard Operating
Procedures . . . e
5.10.2.1 Method Valrdatronllnrtral Denpbnstration
of Met hod Perfornmance . .
5.10.2.2 Laboratory ©Method Nhnual(s) ..
5.10.2.3 Standard Operating Procedures (SCPS)
5.10. 3 Conputers and El ectronic Data Rel at ed
Requi r enent s Ce
5.11 SAMPLE HANDL|I NG SAVMPLE ACCEPTANCE POLI CY AND SANMPLE
RECEI PT
5.11.1 Sanpl e Acceptance Policy .
5.11.2 Sanpl e Recei pt Protocols .
5.11. 3 St orage Condi tions .
5.11. 4 Sanpl e Tr acki ng
5.12 RECORD KEEPI NG .
5.12.1 Record Keepi ng Svstenrand Desrqn
5.12.2 Records Managenent and St orage . .o
5.12. 3 Sanpl e Custody Requirenents - Essenti al
Docunent ati on )
5.12. 4 Legal or Evrdentrarv CUStOdV Procedures
5.12. 4.1 Basic Requirenents
5.12.4.2 Required Information in Chstodv Records
5.12.4.3 Controlled Access to Sanpl es .
5.12. 4.4 Transfer of Sanples to Another Party
5.12.3.5 Sanmpl e Di sposal
5.13 LABORATORY REPORT FORMAT AND CONTENTS .
5.14 SUBCONTRACTI NG ANALYTI CAL SAMPLES .
5.15 QUTSI DE SUPPCORT SERVI CES AND SUPPLI ES .
5.16 COVWPLAI NTS
APPENDI X A
APPENDI X B
APPENDI X C

1-25
1-25
1-25
1- 26

1- 26
1-27
1-27
1-28

1-29



NELAC

Quality Systens Draft
Cct ober 30, 1995

Revi sion 2

Page 5-1 of 40

5.0 QUALI TY SYSTENS

| NTRODUCTI ON

Quality Systenms include all quality assurance (QA) policies and
gquality control (QC) procedures, which shall be delineated in a QA
Plan to help ensure and docunent the quality of the analytica

data. Laboratories seeking accreditation under NELAP nust assure
inplementation of all QA policies and the essential applicable QC
procedures specified in this chapter. The QA policies, which
establish essential QC procedures, are applicable to environnental
| aboratories regardless of size and conplexity. The | aboratory
shall mneet any additional or nobre stringent requirenents as
specified by the anal ytical mnethods, specific prograns or Agenci es.

It is the intent of this section to provide sufficient detail
concerning QA and QC requirenents so that all accrediting
authorities evaluate | aboratories consistently and uniformy.

Section 5 is organi zed based upon | SO CGui de 25, 1990. In sone cases
t he nanes of major headings are slightly different than Guide 25,
however, the content of such sections neets the intent of the ISO
Gui de 25 docunent. Were deened necessary, specific areas within
this section may contain nore information than required in |SO
GQui de 25.

Al itens identified in this discussion shall be avail able for on-
site inspection or data audit.

5.1 SCOPE

5.1.1 These standards specify the essential activities, records
and procedures that a |laboratory nust inplenent to be considered
for accreditation under NELAP.

5.1.2 I f nore stringent standards or requirenents are specified
by the test nethod or by regulation, the |aboratory shal
denonstrate that such requirenents are net.

52 REFERENCES

See Appendi x A



NELAC

Quality Systens Draft
Cct ober 30, 1995

Revi sion 2

Page 5-2 of 40

5.3 DEFI NI T1 ONS

See Appendi x B
5.4 ENVI RONVENTAL LABORATORY ORGANI ZATI ON AND NMANAGEMENT

5.4.1 Legal Definition of Laboratory

The | aboratory shall neet the criteria outlined in 1.6.1.1.

5.4.2 O gani zati on

The | aboratory shall:

a) Have available a <clear description of the Ilines of
responsibility in the l|aboratory and shall be proportioned
such that adequate supervision is ensured. An organizational
chart is recomended.

b) Have job descriptions shall be available for all positions.

c) Have a technical director (however nanmed) who has the
technical responsibility for the operation of the |aboratory.
The director shall certify that personnel wth appropriate
educational and/or technical background performall analysis
for which the laboratory is certified. Such certification
shal | be docunent ed.

The technical director shall

i have a bachelor's degree in biological, chemcal, or
physi cal sciences from an accredited institution of
hi gher education, plus three years experience in a
certified environnental |aboratory or its equivalent, as
determ ned by the accrediting authority, wth at |east
one of the three years in a supervisory capacity;

or

ii. in the case of a full-time enployee of a donestic
wast ewater treatnent facility whose | aboratory is devoted
exclusively to the testing of environnmental sanples taken
from the facility, hold a wvalid treatnent-plant
operator's certificate appropriate to the nature and size
of the facility. The analyses perfornmed by such a
| aboratory shall be limted to the determ nation of
percent noisture, biochem cal oxygen denand, total
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solids, suspended solids, volatile suspended solids,
settleable solids, pH tenperature, dissolved oxygen
al kalinity, acidity, total chlorine residual and fecal
col i form organi sns;

or
in the case of a full-time enployee of an industria
wastewater treatnent facility whose | aboratory is devoted
exclusively to the testing of environnental sanples taken
fromthe facility, have a m ni num of one year experience
i n environnental anal yses under acceptabl e supervi sion.
The anal yses performed by such a laboratory shall be
limted to the determnation of percent noisture,
bi ochem cal oxygen demand, total solids, suspended
solids, volatile suspended solids, settleable solids, pH
tenperature, dissolved oxygen, alkalinity, acidity, total
chlorine residual and fecal coliform organisns.

A quality assurance officer (and/or his designee) who shall:

Vi .

serve as the focal point for Q¥ QC and be responsible for
the oversight and/or review of quality control data;

have functions i ndependent from |l aboratory operations for
whi ch they have Quality Assurance oversight;

be able to objectively evaluate data and perform
assessnments wi thout outside (e.g., nmanagerial) influence;

have docunented training and/or experience in QA QC
procedures and be know edgeable in the quality system as
defined under NELAP;

have a general know edge of the anal ytical nethods for
whi ch data review is perforned; and

conduct internal audits on the entire operation annually.

Have contingency plans in the event that either the technical
director or quality assurance officer is absent.

5.4.3

Perf ormance Eval uati on Sanpl es

For purposes of qualifying for accreditation, each |aboratory shall
participate in a performance evaluation program as outlined in
Chapter 2.0.
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5.5 QUALI TY SYSTEM - ESTABLI SHVENT, AUDI TS, ESSENTI AL QUALITY
CONTROLS AND DATA VERI FI CATI ON

5.5.1 Est abl i shnent

The | aboratory shall establish and maintain a quality assurance
system appropriate to the type, range and volunme of testing
activities it undertakes:

a) The el enments of this system shall be docunented.

b) The qual ity assurance docunentation shall be avail able for use
by the | aboratory personnel.

c) The | aboratory shall define and docunent its policies and
objectives for, and its conmtnent to good | aboratory practice
and quality of testing services.

d) The | aboratory managenent shall ensure that these policies and
obj ectives are docunented in a quality assurance system nanual
and communicated to, understood, and inplenented by al
| abor at ory personnel concerned.

e) The quality assurance system manual shall be nmaintained
current under the responsibility of the quality assurance
of ficer.

5.5.2 Qual ity Assurance Manua

The quality assurance manual, and its related quality assurance
docunent at i on, shal | state the laboratory's policies and
oper at i onal procedures established in order to neet the
requi renents of this Docunent.

The quality assurance manual and related quality assurance
docunent ati on shall al so contain:

a) | dentification of |aboratory submtting quality assurance
manual listing: docunment title; laboratory's full nane and
address; nane, address (if different from above), and
t el ephone nunber of individual responsible for the | aboratory;
quality assurance officer; identification of all mgjor
organi zational units which are to be covered by this quality
assurance manual ; signed concurrences, with their appropriate
identification, of all responsible parties including the QA
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officer, laboratory director, |aboratory owner, State/EPA
regul atory officials;

Editorial Note: Laboratory director and | aboratory owner are not
defined. The defined termis manager.

b)

c)

d)

f)

9)

h)

i)
k)

I ntroduction giving a brief background, purpose, and scope of
the quality assurance system

a quality assurance policy statenent, including objectives and
comm tnents, by top nmanagenent;

t he organi zati on and managenent structure of the |aboratory,
its place in any parent organi zation and relevant
organi zati onal charts;

the rel ati on between nmanagenent, technical operations, support
services and the quality assurance system

job descriptions of key staff and reference to the job
descriptions of other staff;

arrangenents for ensuring that the |aboratory reviews all new
work to ensure that it has the appropriate facilities and
resources before comenci ng such worKk;

reference to the procedures for calibration, verification and
mai nt enance of equi pnent;

reference to the facilities, services and maj or equi pment as
well as reference neasurenent standards used;

the | aboratory's scope of analytical tests;

reference to the calibration, verification and/or test
procedures used;

procedures for handling submtted sanpl es;

the |aboratory's procedures for achieving traceability of
nmeasur enent ;

procedures for control and nmaintenance of docunentation
i ncl udi ng: | aboratory notebooks; i nstrument | ogbooks;
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standards | ogbooks; data reduction, validation storage and
reporting;

0) reference to verification practices including interlaboratory
conparisons, proficiency testing prograns, use of reference
materials and internal quality control schenes;

p) procedures to be followed for feedback and corrective action
whenever testing discrepancies are detected, or departures
form docunented policies and procedures occur;

q) the |aboratory managenent arrangenments for exceptionally
permtting departures from docunented policies and procedures
or from standard specifications;

r) procedures for dealing with conplaints;

S) procedures for protecting confidentiality and proprietary
rights;

t) trai ni ng;

u) saf ety;

V) | aboratory waste; and

W) procedures for audit and review.
5.5.3 Audi ts

5.5.3.1 Manageri al Revi ew

The quality assurance system adopted to satisfy the requirenents of
this Docunent shall be reviewed at |east once a year by the
managenent to ensure its continuing suitability and effectiveness
and to introduce any necessary changes or i nprovenents.

5.5.3.2 | nternal Audits

The | aboratory shall arrange for annual audits of its activities to
verify that its operations continue to conply with the requirenents
of the quality assurance system Such audits shall be carried out
by the quality assurance officer and/or designee(s) who are trained
and qualified and who are, whenever possible, independent of the
activity to be audited. Were the audit findings cast doubt on the
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correctness or validity of the |aboratory's calibrations or test
results, the laboratory shall take imedi ate corrective action and
shall imrediately notify, in witing, any client whose work may
have been affected.

5.5.3.3 Audit Revi ew

Al audit and review findings and any corrective actions that arise
fromthem shall be docunented. The Quality Assurance O ficer shall
ensure that these actions are discharged within the agreed
timescal e.

5.5.3. 4 Perf ormance Audits

In addition to periodic audits, the l|laboratory shall ensure the
quality of results provided clients by inplenenting checks. These
checks shall be reviewed and shall include, as appropriate, but not
be limted to:

a) internal quality control schenes using whenever possible
statistical techniques (see 5.5.4 bel ow);

b) participation in proficiency testing or other interlaboratory
conpari sons;

c) regul ar use of certified reference materials and/or in-house
quality control using secondary reference material s;

d) replicate testing using the sanme or different methods;
e) re-testing of retained itens;

f) correlation of results for different characteristics of an
item

5.5.3.5 Corrective Actions

a) In addition to providing acceptance criteria and specific
protocols for corrective actions in the Mthod Standard
Qperating Procedures (see 5.10.2.2), The Ilaboratory shal
i npl ement general procedures to be followed to determ ne when
quality control data is out of control

i I dentify the individual (s) responsible for assessing each
QC data type;
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ii. ldentify the individual (s) responsible for initiating
and/ or recomendi ng corrective actions;

iii. Define how the analyst should treat a data set if the
associ at ed QC neasurenents are unaccept abl e;

iv. Specify how out-of control situations and subsequent
corrective actions are to be documented; and

V. Specify procedures for managenent (including the QA
officer) to review corrective action reports.
5.5.4 Essential Quality Control Procedures
These general quality control principles shall apply, where

applicable, to all testing |aboratories. The manner in which they
are inplenented is dependent on the types of tests perforned by the
| aboratory (i.e., chemcal, mcrobiological, radiological). The
standards for any given test type shall assure that these
appl i cabl e principle concepts are addressed:

a) Al'l laboratories shall have protocols in place to nonitor the
follow ng quality controls:

i Adequat e positive and negative controls to nonitor tests
such as bl anks, spikes, reference toxicants, zero bl anks;

ii. Adequate tests to define the variability and/or
reproduci bility of the |laboratory results and/or sanples
such as duplicates;

iii. Measures to assure the accuracy of the test data
including sufficient calibration and/or continuing
calibrations, wuse of certified reference materials,
per formance eval uati on sanpl es, or other measures;

iv. Determnations of test sensitivity, such as nethod
detection limts or nortality, and range of applicability
such as linearity;

V. Sel ection of appropriate fornmulae to reduce raw data to
final results such as |linear regression, interna
standards, or statistical packages;
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vi. Selection and wuse of reagents and standards of
appropriate quality;

vii. Measures to assure the selectivity of the test for its
i nt ended purpose; and

viii.Masures to assure constant and consistent test condi
tions
(both
instr
unent
a |
and
envir
onnen
tal)
wher e
requi
red
by
t he
met ho
d
such
a S
t enpe
ratur
e )
hum d
ity,
light
, or
speci
fic
instr
unent
condi
tions

Al'l quality control neasures shall be assessed and eval uat ed
on an on-going basis, and quality control acceptance limts
shall be used to determne the validity of the data. The
acceptance/rejection criteria shall be updated at a frequency
established by the nethod or by NELAP standards.



NELAC

Quality Systens Draft
Cct ober 30, 1995

Revi sion 2

Page 5-10 of 40

c) The | aboratory shall have procedures for the devel opnent of
acceptance/rejection criteria where no nethod or regul atory
criteria exists.

d) The net hod specified and/ or net hod-recomrended quality control
protocols shall be followed. The essential standards outlined
in the follow ng sections shall be used if no protocols are
witten into the nmethod or if the nmethod protocols are |ess
stringent.

5.5.4.1 Cheni cal Testing

5.5.4.1.1 Positive and Negative Controls
a) Negative Control s
i Met hod Bl anks - A mininmum of 1 per batch of 20 or |ess

sanples per mtrix type per sanple extraction or
preparation.

b) Positive Controls

i Matrix Spikes (MS) - Shall be perfornmed at a frequency
of one per batch of 20 or |less sanples per matrix type
per sanple extraction or preparation except for anal ytes
for which standards are not avail abl e such as BOD, CBOD,
TSS, TDS, TVS, Total Solids, oil and grease, pH, color,
odor, tenperature, dissolved or turbidity. The selected
sanpl e(s) shall be rotated anong client sanples so that
various matrix problens may be noted and/or addressed.
Poor performance in a matrix spike may indicate a problem
with the sanple conposition and shall be reported to the
client of the sanple.

ii. Laboratory Control Sanple - (QC Check Sanples) Shall be
analyzed at a mnimum of 1 per batch of 20 or |ess
sanpl es per matrix type per sanple except for anal ytes
for standards are not avail able such as BOD, CBOD, TSS,
TDS, TVS, Total Solids, oil and grease, pH, color, odor,
tenperature, dissolved or turbidity. The results of
these sanples shall be wused to determned batch
accept ance.
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iii. Surrogates - Surrogate conpounds nust be added to al
sanpl es, standards, and bl anks, whenever possible, for
all organi ¢ chromat ography net hods.

5.5.4.1.2 Laboratory Variability/ Reproducibility

Mat ri x Spi ke Duplicates (MSDs) or Laboratory Duplicates (SD) - Shall
be anal yzed at a m ninmum of 1 per batch of 20 or |ess sanples per
matri x type per sanple extraction or preparation. The |aboratory
shall docunent their procedure to select the use of appropriate
type of duplicate.

5.5.4.1.3 Method Eval uati on

In order to ensure the accuracy of the reported result, the
foll ow ng procedures shall be in place:

a) Initial Denonstration of Analytical Capability (Section
5.10.2.1) shall be performed initially and wwth a significant
change, such as a new anal yst, instrunent or technique.

b) Calibration - Calibration protocols specified in Section
5.10.1 shall be foll owed.

c) Perf ormance Eval uation Sanples - The results of such anal yses
(5.4.3 or 5.5.3.4) shall be used by the | aboratory to eval uate
the ability of the | aboratory to produce accurate data.

5.5.4.1.4 Sensitivity

a) Met hod detection Limts - Method detection limts shall be
determned by 40 CFR Part 136, Appendi x B unl ess specified by
a method or program The detection |limt shall be determ ned
for the conpounds of interest in each nethod in |aboratory
pure water or the matrix of interest and shall be verified
annually. Al procedures used nmust be docunented.

5.5.4.1.5 Data Reduction

The procedures for data reduction, such as wuse of |I|inear
regression, shall be docunented.

5.5.4.1.6 Quality of Standards and Reagents

a) The source of standards shall conply with 5.9.1.
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Reagent Quality, Water Quality and Checks:

i Reagents - In nmethods where the purity of reagents is not
specified, analytical reagent grade shall be used.
Reagents of lesser purity than that specified by the
met hod shall not be used. The |abels on the container
should be checked to verify that the purity of the
reagents neets the needs of the particul ar nethod.

ii. Water - The quality of water sources shall be nonitored
and docunent ed.

5.5.4.1.7 Selectivity

a)

A confirmation shall be performed to verify the conpound
identification when positive results are detected on a new
matri x, new anal yte, or when historical test know edge of the
sanple is not available. Such confirmations shall be
performed on organic tests such as pesticides, herbicides, or
acid extractabl e or when recommended by the anal ytical nethod.
Confirmation is required unless stipulated in witing by the
client.

5.5.4.1.8 Constant and Consi stent Test Conditions

a)

b)

The |aboratory shall assure that the test instrunents
consistently operate within the specifications of the test
met hods and equi pnrent manuf act urer.

G assware Cleaning - d assware shall be cleaned to neet the
sensitivity of nmethod.

Any cl eani ng and storage procedures that are not specified by
t he net hod shall be docunented in | aboratory records and SOPs.

5.5.4.2 VWhol e Effluent Toxicity

5.5.4.2.1 Positive and Negative Controls

a)

Positive Control - Reference Toxicants - Reference toxicant
tests indicate the sensitivity of the test organisnms being
used and denonstrate a |aboratory's ability to obtain
consistent results with the nethod.
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The | aboratory nust denonstrate its ability to obtain
consistent, results with reference toxicants before it
performs toxicity tests wth effluents for permt
conpl i ance pur poses.

a. The intral aboratory precision, expressed as percent
coefficient of variation (CW9, shall be determ ned
by performng five or nore tests with different
bat ches of test organi sns, using the sane reference
toxi cant, at the sane concentrations under the sane
test conditions (i.e., the sane test duration, type
of dilution water, age of test organisnms, feeding),
and the sane statistical analysis.

b. Intra-1aboratory precision on an ongoi ng basis nust
be determ ned through the use of reference toxicant
tests and plotted in quality control charts. As
specified in the test nethods, the control charts
shall be plotted as point estimte val ues, such as
EC25 for chronic tests and LC 50 for acute tests,
over time within a | aboratory.

Frequency:

a. Ref erence t oxi cant tests shal | per f or med
concurrently wwth the effluent toxicity tests when
using test organisns from outside the test
| abor at ory. If organisns are obtained from an
out side source, a single reference toxicant test is
acceptable for conparison with nultiple effluent
tests if:

1) all tests are conducted concurrently;

2) test conditions are the sane for all tests;
and

3) all organisns are froma single group spawned,
collected or released fromthe sane popul ation
at the same tine.

b. Reference toxicant tests shall be perforned at
| east once a nonth if using test organi sns cultured
within the testing | aboratory.

The USEPA test nethods for EPA/ 600/ 4-91-002, EPA/ 600/ 4-
91- 003 and EPA/ 600/ 4-90-027F do not currently specify a
particular reference toxicant and dilution series,
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however, if the state or permtting authority identifies
a reference toxicant or dilution series for a particul ar
test, the laboratory shall follow the specified
requirenents.

iv. Test Acceptability Criteria (TAC - The test
acceptability criteria such as the water flea test,
requires 80% or greater survival and an average 15 young
per female in the controls) as specified in the test
met hod nust be achieved for both the reference toxicant
and effluent test. The criteria shall be cal cul ated and
shall meet the nethod specified requirenents for
performng toxicity:

a. The control popul ation of Ceriodaphnia shall
contain no nore than 20% nal es.

b. An individual test may be conditionally acceptable
if tenperature, dissolved oxygen, pH and other
specified conditions fall outside specifications,
depending on the degree of the departure and the
objectives of the tests (see test conditions and
test acceptability criteria specified for each test
met hod) . The acceptability of the test shall
depend on the experience and professional judgnent
of the technical enployee and the permtting
authority.

b) Negative Control - Control, Brine Control or Dilution Water -
The standards for the use, type and frequency of testing are
specified by the nethods and by permt and shall be foll owed.

5.5.4.2.2 Variability and/or Reproducibility

Intra-1aboratory precision shall be determ ned on an ongoi ng basis

t hrough the use of further reference toxicant tests and rel ated

control charts as described initem5.5.4.2.1 a) above.

5.5.4.2.3 Accuracy

This principle is not applicable to Wiole Effluent Toxicity.

5.5.4.2.4 Test Sensitivity
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Test sensitivity (or test power) of the tests will depend in
part on the nunber of replicates per concentration, the
significance level selected (0.05), and the type of
statistical analysis. If the variability remains constant,
the sensitivity of the test will increase as the nunber of
replicates is increased. Test sensitivity is the m ni num
significant difference (MSD) between the control and test
concentration that is statistically significant. The MsSD
shal |l be calculated and reported wth the test results where
the Dunnett's procedure is used.

In order to have sufficient replicates to performa reliable
MSD, such tests will have a mninmum of four replicates per
treat ment.

5.5.4.2.5 Selection of Appropriate Statistical Analysis Mthods

a)

b)

The met hods of data anal ysis and endpoints will be specified
by | anguage in the permt or, if not present in the permt, by
t he EPA net hods manual s for Wole Effluent Toxicity.

Dose Response Curves - Wen required, the data shall be
plotted in the form of a curve relating the dose of the
chem cal to cunulative percentage of test organisns
denonstrating a response such as death

5.5.4.2.6 Selection and Use of Reagents and Standards

a)

b)

The grade of all reagents used in WET are specified in the
nmet hod except the reference standard. Al reference standards
shall be prepared fromchem cals which are anal ytical reagent
grade or better.

Al | standards and reagents associated wth chem cal
measurenents, such as dissolved oxygen, pH or specific
conductance, shall conmply wth the standards outlined in
5.5.4.1 above.

5.5.4.2.7 Selectivity

This principle is not applicable. The selectivity of the test is
specified by permt.

5.5.4.2.8 Constant and Consi stent Test Conditions
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|f closed refrigerator-sized incubators are used, culturing
and testing of organisns shall be separated to avoid | oss of
cultures due to cross-contam nation.

The | aboratory or a contracted outside expert shall positively
identify test organisns to species on an annual basis. The
taxonom c reference (citation and page(s))and the nanmes(s) of
the taxonomc expert(s) must be kept on file at the
| abor atory.

I nstruments used for routine neasurenents of chem cal and
physi cal paraneters such as pH, DO tenperature, conductivity,
salinity, alkalinity, hardness, chlorine, and weight shall be
calibrated, standardi zed and docunented prior to use each day
as outlined in the Section 5.5.4. 1.

Test tenperature shall be maintained as specified in the
met hods manuals. The average daily tenperature of the test
sol utions nust be maintained within 1°C of the selected test
tenperature, for the duration of the test. The m ni mum
frequency of neasurenent shall be once per 24 hour peri od.

Water used for culturing and testing shall be analyzed for
toxic metals and organics annually or whenever the m ninmm
acceptability criteria for control survival, growh or
reproduction is not nmet and no other cause, such as
contam nated gl assware or poor stock, can be identified.

i The concentration of the netals, A, As, C, Co, Cu, Fe,
Pb, N, Zn, expressed as total netal, shall not exceed 1
ug/ | each.

ii. Cd, Hy, and Ag, expressed as total netal shall not exceed
100 ng/| each.

iii. Total organochlorine pesticides plus PCBs shall be |ess
than 50 ng/l. Individual pesticide concentrations shal
not exceed EPA s Anbient Water Quality chronic criteria
wher e avail abl e.

New batches of food used for culturing and testing shall be
anal yzed for toxic organics and netals. |f food conbinations
or recipes are used, analyses shall be perfornmed on the final
product upon the use of new |ot of any ingredient. If the
concentration of total organic chlorine exceeds 0.15 ug/g wet
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wei ght , or the total concentration of organochl orine
pesticides plus PCBs exceeds 0.30 ug/g wet weight, or toxic
met al s exceeds 20 ug/g wet weight, the food nust not be used.

Test chanber size and test solution volune shall be as
specified in the nethods nanual s.

Test organisns shall be fed the quantity and type food
specified in the nethods manuals. They shall also be fed at
the intervals specified in the nethods.

Light intensity shall be maintained as specified in the
met hods manual s. Measurenents shall be nade and recorded on
a yearly basis. Photoperiod shall be maintained as specified
in the nethods.

At a mnimm during chronic testing DO and pH shall be
measured in at | east one replicate of each concentration.

Al cultures used for testing shall be maintained as specified
in the nethods nanual s.

Age and the age range of the test organisns nust be as
specified in the manual s.

The maxi mum holding tinme (lapsed tine fromsanple collection
to first use in a test) shall not exceed 36 hours w thout the
perm ssion of the permtting authority.

Al samples shall be chilled during or imediately after
col | ection. They shall be mintained at and the arriva
tenperature shall be 0.1 to 6°C Sanples that are hand
delivered to the |laboratory imrediately after collection
(i.e., within 1 hour) nmay not neet the | aboratory tenperature
acceptance criteria. In these cases, the |aboratory may
accept the sanples if there is evidence that the chilling
process has begun such as arrival on ice.

Organi sns obtained from an outside source nust be from the
sanme batch

5.5.4.3 M cr obi ol ogy
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M cr obi ol ogi cal anal ysis, recovery or testing involves he culture
medium the sanple and the m crobial species being isolated or
t est ed.

5.5.4.3.1 Positive and Negative Controls

a) Negative Control s
i Blanks (Sterility checks) - The uninoculated controls
specified by each nethod shall be run in the manner and
frequency specified.

b) Positive Controls - At l|east one pure culture of a known
positive reaction shall be tested regularly nonth for each
test, or nore appropriately, included in the test procedure.

5.5.4.3.2 Laboratory Variability/Reproducibility

a) Duplicates - At least 5% of the positive sanples shall be

duplicated. |In |laboratories with nore than one anal yst, each
shal | make parallel analyses on at |east one positive sanple
per nonth.

b) Participation in internal or inter-laboratory collaborative
studi es nust be done when possi bl e.

5.5.4.3.3 Accuracy
This principle is not applicable to m crobiol ogy

5.5.4.3.4 Sensitivity

All growth and recovery nedia nust be checked to assure that the
target organisns respond in an acceptable and predictable manner
(see 5.5.4.3.1.b).

5.5.4.3.5 Data Reducti on

a) The cal cul ati ons, dat a reduction and statistica
interpretations specified by each nethod shall be foll owed.

b) I f the nethod specifies colony counts, such as nenbrane filter
or colony counting, then the ability of individual analysts to
identify and count colonies shall be verified at |east once
per nonth, by having two or nore anal ysts count col onies from
the sanme plate
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Use of Automated Plate Counters Mary to provide standards

5.5.4.3.6 Quality of Reagents and Medi a

a)

b)

Laboratory Pure (Reagent) Water Requirenents

i The quality of water used by a laboratory shall be
controlled W th regul ar suitability tests for
bactericidal properties of distilled or other |aboratory
pure wat er.

ii. Laboratory pure water shall be analyzed regularly (per
met hod requirenents) for pH, chlorine residual,
m crobiologic standard plate count and specific
conduct ance.

i1i. Laboratory pure water nust be anal yzed annually for trace
nmet al s.

The | aboratory nedia shall be expiration dated and each | ot
regularly tested for growh pronotion and |ack of inhibitory
activity.

5.5.4.3.7 Selectivity and Specificity

a)

b)

d)

When the MPN test is perfornmed on environnental sanples, at
| east 10% of the positive sanples shall be confirnmed using the
speci fied nethods and requirenents.

When Menbrane Filter tests are perforned, the results shall be
verified with specific requirenments utilizing positive and
negati ve controls.

M croorgani sns from an appropriately certified source (e.g.,
Anerican Type Culture Collection) shall be used to confirmthe
nmor phol ogi cal and bi ochem cal responses to test nedia. The
| aboratory shall have a procedures to verify such cultures and
records of the certified sources and verification shall be
mai nt ai ned.

Visual identification of organisns Mary to Provide genera
st andar ds
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Met hods for handling air sanples and MPA need to be addressed at a
future date when techni ques have been fornmali zed

5.5.4.3.8 Constant and Consi stent Test Condi tions

Al | test conditions, such as incubator and refrigerator
tenmperatures, water bath tenperatures and nedi a preparation, shal
follow nmethod specified protocols and shall use serviced and
cal i brat ed equi pnment.

5.5.4. 4 Radi oanal ysi s

Anal ysis of Quality Control Sanples - A radioanal ytical

| aboratory shall analyze both intral aboratory and interl aboratory
quality control sanples on a routine basis as described in the
| aboratory's Quality Assurance Pl an. Quality control sanples
shall account for at least |0 percent of the total analytical |oad
and shall not be limted to one type or category. \Were possible,
the | aboratory shall enploy the use of blind and doubl e-blind
quality control sanples.

5.5.4.4.1 Positive and Negative Controls

a) Negative Controls - Reagent Blank - The |aboratory shall
anal yze reagent bl anks so as to provide a neans of eval uating
and quantifying potential contamnation resulting from the
sanpl es' passage through the anal ytical process. The vol une
or weight of the blank shall be approximtely equal to the
vol une or wei ght of sanples routinely analyzed, and the bl anks
shall be carried through the entire anal ytical process.

b) Positive Control - Matrix Spike - The | aboratory shall analyze
matri x spike sanples to evaluate the effect of the sanple
matri x upon the anal ytical nethodology. The activity |evel of
the matrix spi ke sanple shall be conparable to the activity
| evel s of sanples routinely analyzed. The |aboratory shall
prepare an analyze matrix spike sanples for each type of
matri x anal yzed.

5.5.4.4.2 Laboratory Variability/ Reproducibility
Replicate - The | aboratory shall performreplicate anal yses to

eval uate the precision of an analysis. The replicate anal yses
shall include replicates of actual sanples, replicates of
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matri x spi ke sanples and replicates of traceable reference
mat eri al . The size of replicate sanples shall be
approxi mately equal to the size of sanples routinely anal yzed.

5.5.4. 4.3 Met hod Eval uati on

a)

b)

Traceabl e Reference Material - The | aboratory shall analyze
traceable reference materials to evaluate the accuracy and
precision of an analytical nethodology or an analyst.
Traceable Reference Material, as defined by ANSI MN42.2
Measurement Qual ity Assurance For Radi oassay Laboratories is
a NI ST prepared standard reference material (SRM or a sanple
of known concentration prepared from a N ST traceable
reference material (derived standard material).

Calibration of Radiation Measurenent Systens - Performance
assessnents shall, at a mninmum wutilize the follow ng
practices: (l) baselining each neasurenent systenis response
characteristics, (2) stability check with control chart plot,
and (3) background check with control chart plot. The
frequency of the performance assessnents nust be sufficient to
pronptly identify and correct invalid results and nust al so
consi der radiation neasurenent system (RV5). For a RVS which
is used to identify radionuclides, the stability check shal

al so include geonetry-specific energy-calibration sources.
Background count rate checks shall be perfornmed to ensure that
the RV5 is uncontam nated and that the observed count rate is
consistent with a priori sensitivity assunptions. WArning
and out-of-control limts and the exceedance investigation
protocol shall be specified for each control chart naintained.

Radi ati on instrunentation energy calibration (channel nunber
of the nmultichannel anal yzer ver sus the radiation
energy),full-energy peak efficiency, radionuclide activity
(concentration) precision and test nethod precision and bias
shoul d be checked periodically (typically nonthly to yearly)
Wi th appropriate standard sources. Additional checks should
be carried out whenever significant changes in the anal ytical
instrunmentation is detected.

5.5.4.4.4 Sensitivity
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5.5.4.4.5 Data Reduction - Procedures utilized in the conputation

of final concentrations of radioactive materials shall
i nclude an i ndependently derived verification of results.

5.5.4.4.6 Quality of Standards and Reagents

a)

Radi onucl i de Reference Standards - A radiochemstry |aboratory
nmust have an operational internal quality control programthat
ensures that all radiation detection instrunents are
calibrated and functioning. The quality control program nust
have a radi onuclide standards traceability program Reference
standards that are used in a radioanal ytical |aboratory nust
be obtained fromeither the National Institute of Standards
and Technology (NIST) or suppliers who participate in
supplying N ST standards or N ST traceable radionuclides.
NIl ST standards nust be acconpanied with a certificate of
calibration which describes the standard's (l) principle
radi onucl i de, mass or volume, and chem cal conposition; (2)
reference tine and date; (3) neasurenent result (activity of
princi pal and possible daughter radionuclides per gram of
sol ution; (4) neasurenent nethod; (5) a statement of purity
(l'ist of known or suspected radionuclide inpurities, their
activities, and how they were neasured); (6) decay information
(statement of the assuned half-life and other decay
information); and (7) and estimate of errors (includes errors
from the neasurenents thenselves and those created by the
decay assunptions). In all radionuclide neasurenents, the
vol unes, shapes, and physical and chem cal characteristics of
the standards and their containers nust be as identical as
practicable for the nost accurate results.

5.5.4.1.7 Selectivity

5.5.4.1.8 Constant and Consi stent Test Conditions

5.5.4.5 Air Testing

Anal yses for Air Toxics shall follow the essential quality controls
for chemstry outlined in Section 5.5.4.1.

5.5.5
5.6

Data Verification - Section needs to be added

PERSONNEL
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5.6.1 CGeneral requirenents for |aboratory staff

The testing |l aboratory shall have sufficient supervisory and ot her
personnel, having the necessary education, training, technical
know edge and experience for their assigned functions.

5.6.2 Laboratory Staff Responsibilities and Credentials

Laborat ory managenent shall be responsible for:

a) Al'l analytical and operational activities of the |aboratory,
including those of any auxiliary or nobile |aboratory
facilities;

b) Supervision of all personnel enployed by the |aboratory,
i ncluding those assigned to work in any auxiliary or nobile
| aboratory facilities, and those persons designated as
princi pl e anal ysts;

c) Assuring that all sanple acceptance criteria (Section 5.9) are
met and that sanples are logged into the sanple tracking
system and properly | abel ed and stored; and

d) The production and quality of all data reported by the
| aboratory, including any auxiliary or nobile |aboratory
facilities.

e) Assuring that all |aboratory staff have denonstrated initial
and ongoing proficiency in the activities for which they are
responsi ble. Such denonstration shall be docunent ed.

Each anal yst and other nenbers of the staff shall be responsible
for conplying with all QA requirenents. Each |aboratory position
must have a conbi nati on of experience and education to adequately
denonstrate a specific knowl edge of their particular function and
a general know edge of | aboratory operations, analytical nethods,

quality assurance/quality control pr ocedur es and records
managenent .
5.6.3 Records on relevant qualifications, skills and experience

of technical personnel shall be nmaintained.

5.7 PHYSI CAL FACI LI TI ES

5.7.1 Envi r onnent
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Laboratory facilities, including fixed and nobile, shall be
mai ntained to permt the production of analytical data of needed
qual ity. In addition to housekeeping that nust be perforned to
assure that contamnation is unlikely, the follow ng el ements shal
be consi der ed:

- t enper at ur e;

- hum di ty;

- el ectrical power;

- vi brati on;

- el ectromagnetic fields;
- dust;

- di rect sunlight;
- ventilation (exhaust hoods, air exchangers, etc.); and
- lighting.

I n instances where environnmental controls are specified by nethod,
such as tenperature, lighting, or humdity, the |aboratory shal
nmeet and docunent the nethod-specified criteria.

5.7.2 Wrk Area

Wrk spaces to ensure an unencunbered work area nust be avail abl e.
These i ncl ude:

- controlled access to the | aboratory;

- separation of inconpatible analyses including culture
ar eas;

- sanpl e recei pt area;

- sanpl e storage area;

- chem cal and waste storage area(s); and

- data handling and storage area(s).

5.8 EQUI PMENT AND REFERENCE NMATERI ALS

5.8.1 A laboratory nust have access to all equipnent and
reference materials specified by the analytical
procedures for which accreditation is sought.

5.8.2 The | aboratory shall establish and follow a preventative
mai nt enance program for all equipnent.

5.8.3 Al'l mai ntenance activities, both routine and nonroutine,
shall be docunented. The followng records shall be

mai nt ai ned for each piece of equipnent:
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- Nane of item

- Manuf acturer's nanme, type identification and seri al
nunber ;

- Date received and pl aced in service;

- Current physical |ocation;

- Mai nt enance | og; and

- Calibration information, if appropriate.

5.9 VEASUREMENT TRACEABI LI TY AND CALI BRATI ON

Al'l neasurenent or testing equipnment which affect the accuracy or
validity of the result (including balances, thernoneters and
reference standards) shall be calibrated and verified before use
and on a continuing basis.

| ssue: Shoul d specific acceptance criteria be established for
bal ances, thernmoneters and reference standards?

The | aboratory shall have procedures in place to calibrate and
verify all neasuring or test equipnent.

5.9.1 Traceability of Calibration

5.9.1.1 Wher e possi bl e, such calibration or verification shall be
traceabl e to national standards.

5.9.1.2 The || aboratory shall maintain records of all such
certifications including, where applicable, the neasurenent result,
t he associated uncertainty of the neasurenent, such as standard
deviation or variance, and the statenent of conpliance with an
identified specification.

5.9.1.3 If traceability to national standards is not possible,
the laboratory shall denonstrate, by appropriate neans such as
proficiency testing, that the neasurenent equipnent is properly
cal i br at ed.

5.9.2 Document ati on _and Labeli ng of Standards and Reagents

5.9.2.1 The | aboratory shall retain records, such as
manuf acturer's statenent of purity, of the origin, purity
and traceability of all standards and reagents (i ncluding
bal ance weights and thernoneters). These records shal
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include the date of receipt, and, if applicable, the date
of opening and an expiration date.

5.9.2.2 Detailed records shall be mintained on reagent and
standard preparation. These records shall indicate
traceability to purchase stocks or neat conpounds, and
must include the date of preparation and preparer's
initials.

5.9.2.3 \Were calibrations do not include the generation of a
calibration curve, such as thernoneters, balances, or
titrations, records shall indicate the calibration date
and type (balance weight, thernoneter serial nunber,
primary standard concentration) of calibration standard
t hat was used.

5.9.2.4 Al prepared reagents and standards shall be clearly
identified wth preparation date, concentration(s) and
preparer's initials.

5.9.2.5 Al'l calibration curves shall be dated and | abeled with
nmet hod, analyte and standard concentrations and
i nstrunment responses.

5.9.2.6 The axes of the calibration curve shall be |abeled. For
el ectronic data processing systens, that automatically
conpute the calibration curve, the equation for the curve
and the correlation coefficient nust be recorded. The
equation for the line and the correlation coefficient
shall also be recorded when the calibration curve is
prepared manual | y.

5.9.2.7 A criteria for calibration acceptance such as an
acceptabl e correlation coefficient shall be established
and docunent ed.

5.10 SAMPLE CALI BRATI ON AND TEST METHODS

5.10.1 Calibration

5.10.1.1 |Initial Calibrations

When available, all initial calibrations shall be verified with

standards obtained from a second or different source. These
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verification standards shall be analyzed with each initial
cal i bration.

Cal i bration curves shall be prepared as specified in the nethod.

If a method does not provide guidance in the preparation of a
calibration curve, the follow ng protocols shall be foll owed:

a) At least a blank and three (3) standards that lie within the
[ inear portion of the curve shall be used.

b) The | owest standard shall be at a concentration approaching
the | owest quantifiable level for the nethod (approxi mately
four to eight times the calcul ated nmethod detection limt).

c) Addi tional standards shall be required for non-Ilinear
calibration curves.

d) In all cases, the sanple results nmust be closely bracketed by
cal i bration standards.

e) A new curve shall be run if two successive runs of one
continuing calibration check is outside acceptable imts.

5.10.1.2 Continuing Calibration Verification

This section remai ns unchanged pendi ng further discussions

When an initial calibration curve is not run on the day of
analysis, the integrity of the initial calibration curve shall be
verified on each day of use (or 24 hour period) by initially
anal yzing a blank and a standard at a concentration equal to or
near the l|lowest calibration standard (the |owest calibration
standard shall be in the range of 4 to 8 tinmes the calcul ated
met hod detection limt).

Addi tional standards shall be analyzed after the initia
calibration curve or the integrity of the initial calibration curve
(see previous paragraph) has been accepted.

a) These standards shall be analyzed at a frequency of 5% or
every 12 hours whichever is nore frequent and may be standards
used in the original calibration curve or standards from
anot her source.
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b) The concentration of these standards shall be determ ned by
the anticipated or known concentration of the sanples and/or
met hod specified levels. To the extent possible, the sanples
in each interval (i.e. every 20 sanples or every 12 hours)
should be bracketed wth standard concentrations closely
representing the |ower and upper range of reported sanple
concentrations. If this is not possible, the standard
calibration checks should vary in concentration throughout the
range of the data being acquired.

When not specified by the analytical nmethod, these calibration
verification standards shall be within 15% of the true val ue.

5.10.2 Test Methods and St andard Operating Procedures

When t he use of approved nethods for a specific sanple matrix is
requi red, only those nethods shall be used. I n addition, where
performance- based nethods or non-legally mandated nethods are
permtted, the relevant start-up and ongoi ng validation procedures,
and calibrations as specified in 5.10.2.1 nust be followed and
docunent ed.

The criteria listed in 5.10.2 nust be nmet for all nethods and SOPs.

5.10.2.1 Method Validation/lnitial Denponstration  of Met hod
Per f or mance

Prior to acceptance and institution of any nethod, satisfactory
initial denonstration of nethod performance, in conformance with
the relevant EPA guidelines, is required. In the absence of
met hod- specified requirenents, this denonstration shall follow the
outlined protocols of Paragraph 8.1.1 and Section 8.2 in the
met hods published in 40 CFR Part 136, Appendix A. Thereafter
continui ng denonstration of method performance, in conformance with
the relevant EPA guidelines, is required. In both cases, the
appropriate standard performance checklist (see Appendix C nust be
conpleted and retained by the | aboratory to be nade avail abl e upon
request. Al associated supporting data necessary to reproduce the
anal ytical results sumrarized in the checklists nust be retai ned by
the |l aboratory. Initial denmonstration of method perfornmance nust
be conpleted each tine there is a change in equi pnent, personnel or
pr ocedure.

5.10.2.2 Laboratory Method Manual (S)
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The | aboratory shall have and nmaintain an in-house nethods
manual (s) which, along with any associ ated reference works,
shall be available to the bench anal yst.

For each analyte or test to be certified, a nmethod or nethods
to be used by the | aboratory shall be described in a nethods
manual which may cross reference other |aboratory SOPs. The
met hod description shall include where applicabl e:

- identification of +the test mnmethod and where
applicable, the analyte nanme with qualifier (the
qualifier is a word, phrase or nunber that better
identifies the nethod; e.g., "lron, Total", or
"Chloride, Automated Ferricyanide", or "Qur Lab.
Met hod SOP No. 101");

- applicable matrix or matrices;

- met hod detection limt;

- scope and application;

- summary of the nethod,

- definitions;

- i nterferences;

- saf ety;

- equi pnent and suppli es;

- reagents and standards;

- sanple collection, preservation, shipnment and
st or age;

- quality control

- calibration and standardi zati on;

- procedur e;

- cal cul ati ons;

- met hod performance;

- pol l uti on prevention;

- dat a assessnent and acceptance criteria for quality
control neasures;

- corrective actions for out-of-control data;

- contingencies for handling out-of-control or
unaccept abl e dat a;

- wast e managenent ;

- references; and

- any tables, diagranms, flowharts and validation
dat a

I n cases where mnor nodifications to accepted nethods have
been made such as change in type of colum or change in
operating conditions, or where the referenced nethod is
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anmbi guous or provides insufficient detail such as reagent
purity or r eagent concentrati on, these changes or
clarifications shall be docunented as an appendix to the
referenced net hod.

5.10.2.3 Standard Operating Procedures (SOPs)

In addition to the nmethod manual s (5.10.2.2), organizations shal
mai ntai n standard operating procedures that accurately reflect all
phases of current |aboratory activities such as assessing data
integrity, corrective actions or handling custoner conplaints.

a) These docunents nay be equipnment manuals provided by the
manuf acturer, or internally witten docunents.

b) The SOPs shall also include a list of analytical nethods that
are used by the |aboratory. This list shall be indexed
according to NELAC accreditation categories.

c) Copies of all SOPs shall be accessible to the workpl ace.

5.10.3 Conputers and El ectronic Data Rel ated Requirenents

Envi r onnment al | aboratories are i ncreasingly enpl oyi ng
m croprocessors and conputers in the nmeasurenent and docunentation
pr ocesses. The Agency has devel oped Good Automated Laboratory
Practices (GALPs), 199? And 199?, EPA #???7???,# ?7?????. These
docunents were devel oped over tine as conputer and el ectronic data
experts devel oped a listing of procedures essential to help assure
data integrity, reliability and defensibility. The GALPs have been
internationally accepted and are consistent with the electronic
data requirenents necessary for environnental |aboratories.

These GALP requirenents have been adopted by NELAC w thout any
techni cal changes but with an inportant expansion of scope. The
Agency's GALPs |limt the scope of the requirenents to | aboratories
enpl oying formal Laboratory Information Managenent System As
environnental |aboratories vary widely in degree of electronic
automation from those with mcroprocessor driven pH neters to
facilities wth extensive conputerization/automation, to still
others with advanced LIMS systens to nanage data and generate
reports, the essential provisions delineated in the current version
(??2?2?27?2??)of the EPA Ofice of information Mnagenents's "Good
Aut omat ed Laboratory Practices (Practices and Quidelines for
Ensuring Data Integrity in Automated Laboratory Operations wth
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| npl enrent ati on CGuidance)” shall be followed in the |aboratory's
dat a neasurenent and docunentati on processes.

These GALP practices apply to all | aboratories enploying
m croprocessors and conputers and are not limted to facilities
with LI M Systens.

5.11 SAMPLE HANDL| NG SAVPLE ACCEPTANCE POl CY AND SAMPLE RECEI PT

Regardl ess of the laboratory's |evel of control over sanpling
activities, the following are essential to ensure sanple integrity
and val i d data.

5.11.1 Sanpl e Acceptance Policy

The | aboratory shall have a witten sanpl e acceptance policy that
clearly outlines the circunmstances under which sanples wll be
accepted. Data from any sanples which do not neet the foll ow ng
criteria nmust be flagged in an unanbi guous manner clearly defining
the nature and substance of the variation. This docunent shall be
circulated to sanple collecting personnel and shall include, but is
not limted to, the follow ng areas of concern:

a) Proper, full, and conpl ete docunentation, which shall include
sanple identification, the location, date and tinme of
collection, collector's nane, preservative added, sanple type
and any speci al remarks concerning the sanple;

b) Proper sanple labeling to include unique identification and a
| abeling systemfor the sanples with requirenments concerning
the durability of the labels (water resistant) and the use of
i ndel i bl e ink;

c) Evi dence of proper preservation and use of appropriate sanple
cont ai ners.

d) Adherence to specified holding tines; and

e) Adequat e sanpl e vol une. Sufficient sanple volune nust be
avai l able to performthe necessary anal ysis.

5.11.2 Sanpl e Recei pt Protocols

5.11.2.1 Sanples shall be checked upon receipt for all itens

specified in 5.11.1 above.
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All sanmples which require thermal preservation shall be
consi dered acceptable if the arrival tenperature is wthin +/-
2°C of the required tenperature. For sanples with a specified
tenperature of 4°C, sanples with a tenperature of 0.1 to @C
shal | be acceptable. Sanples that are hand delivered to the
| aboratory immedi ately after collection nmay not neet this
criteria. In these cases, the sanples shall be considered
acceptable if there is evidence that the chilling process has
begun such as arrival on ice.

Chem cal preservation such as appropriate pH shall be checked
upon receipt or prior to sanple preparation/analyses.

2.2 The results of all checks shall be recorded.

2.3 |If the sanple does not neet the sanple recei pt acceptance
criteria, the |aboratory shall either:

Retain all correspondence and/or official conversations
concerning the final disposition of rejected sanples;

or

Ful |y docunent any decision to proceed with the anal ysis of
conprom sed sanpl es:

- The condition of these sanples shall, at a m ni num
be noted on the chain of custody or transmtta
formand | aboratory recei pt docunents.

- The anal ysis data shall be appropriately "qualified
as estimated" on the final report.

2.4 The laboratory shall utilize a permanent, chronol ogi cal
| og to docunent receipt of all sanple containers. The
following informati on nust be recorded in the | aboratory
sequential 1o0g:

- Date of | aboratory recei pt of sanple;

- Sanpl e col | ection date;

- Uni que | aboratory ID code (see 5.11.4);

- Field I D code supplied by sanple submtter

- Request ed anal yses, i ncludi ng approved net hod
nunber, if applicable;

- Signature or initials of data | ogger;

- Comments resulting frominspection for sanple
acceptance rejection; and

- Sanpling kit code (if applicable).
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2.5 All docunentation, such as nenps or transmttal forns,
that is transmtted to the laboratory by the sanple
transmtter shall be retained.

2.6 If applicable, a conplete chain of custody record
(Section 5.12.4) shall be maintained.

w

St orage Condi ti ons

3.1 Samples shall be stored according to the conditions
specified by preservation protocols:

Sanpl es which require thermal preservation shall be stored
under refrigeration which is +/- 2° of the specified
preservation tenperature.

Sanples for volatile organics shall be stored under
refrigeration (see 5.11.3.1.a above) and separately all other
sanpl es or standards.

Sanpl es shall be stored away from all standards, reagents,
food and other potentially contam nating sources such as
cl eani ng supplies or fuels.

3.2 Sample fractions, extracts, |eachates and other sanple

preparation products shall be stored according to
5.11.3.1 above or according to specifications in the
met hod.

3.3 Sanples shall be stored in a secure area.

4 Sanpl e Tr acki ng

The | aboratory shall design a systemto unequivocally identify al

sanpl
t hat

5.11.

es, subsanples and subsequent extracts and/or digestates so
each aliquot is uniquely identified.

4.1 The laboratory shall assign a unique identification (ID)
code to each sanple container received in the | aboratory.
Mul tiple aliquots of a sanple that have been received for
different analytical tests, such as nutrients, netals, or
VOCs, nmust be assigned a different ID code. The use of
cont ai ner shape, size or other physical characteristic,
such as anber glass, or purple top, is not an acceptable
means of identifying the sanple.
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5.11. 4.2 This laboratory code shall maintain an unequivocal |ink
with the unique field ID code assi gned each contai ner.

5.11.4.3 The | aboratory I D code shall be placed on the sanple
container as a durabl e | abel.

5.11.4.4 The |I|aboratory ID code shall be entered into the
| aboratory records (see 5.11.2.4) and shall be the |ink
that associates the sanple with related |aboratory
activities such as sanple preparation or calibration.

5.11.4.5 1In cases where the sanple collector and anal yst are the
sanme individual or the | aboratory preassigns nunbers to
sanpl e containers, the |aboratory I D code nmay be the sane
as the field I D code.

5.12 RECORD KEEPI NG
The I|aboratory shall inplenment protocols that wll produce
unequi vocal, accurate records which docunent all |aboratory

activities associated with sanple receipt, preparation, analysis,
review and reporting.

There are two | evels of record keeping: 1) sanple custody or
tracking and 2) legal or evidentiary chain of custody. Al |
essential requirenents for sanple custody are outlined in Sections
5.12.1, 5.12.2 and 5.12.3. The basic requirenents for |egal chain
of custody (if required or inplenented) are specified in Section
5.12. 4.

5.12.1 Record Keeping System and Design

Each organi zati on shall design and naintain a record keeping system
that is succinct, self-explanatory and efficient and allows
hi storical reconstruction of all Iaboratory activities that
produced the resultant sanple analytical data. The history of the
sanpl e nmust be readily understood through the docunentation. This
shall include interlaboratory transfers of sanples and/or extracts.

5.12.1.1 Al information relating to the laboratory facilities
equi pnent, analytical nethods, and related |aboratory
activities, such as sanple receipt, sanple preparation,
or data verification shall be docunented.
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The record keeping systemshall facilitate the retrieval
of all working files and archived records for inspection
and verification purposes.

Al'l docunentation entries shall be signed or initialed by
responsible staff. The reason for the signature or
initials shall be clearly indicated in the records (e.g.,
sanpl ed by, prepared by, reviewed by, etc.).

Al data generated during the conduct of a study, except
those that are generated by automated data collection
systens, shall be recorded directly, pronptly and | egibly
in ink.

Entries in records shall not be obliterated by nethods
such as erasures, overwitten files or markings. Al
corrections to record-keeping errors shall be nade by one
line marked through the error. The individual making the
correction shall sign (or initial) and date the
correction. These criteria also shall apply to
el ectronically maintained records.

Records Managenent and Storage

Al'l records of an organization that are pertinent to a
specified project shall be retained for a mninumof five
years unl ess otherw se designated for a | onger period of
time in another regulation. The records specified in
5.12. 3 and 5.12.4 above shall be retained.

Records that are stored or generated by conputers or
personal conputers (PCs) shall have hard copy and wite-
pr ot ect ed backup copi es.

When a procedure or docunent, such as initial calibration
records or SOPs, becones obsolete or is replaced, the
records shall clearly indicate the tine period (or sanple
sets, if applicable) during which the procedure or
docunent was in force.

Access to archived information shall be documented with
an access log. These records shall be protected against
fire, theft, loss, environnental deterioration, vernin
and, in the case of electronic records, electronic or
magneti ¢ sour ces.



NELAC

Quality Systens Draft
Cct ober 30, 1995

Revi sion 2

Page 5-36 of 40

5.12.2.5 If an organization goes out of business or changes
ownership before the tine period for records retention
has expired, all docunentation shall be transferred in
whol e to the archives of the sponsor (client) of the work
or to the new owner as described in Section 4.1.8.

Legal Issue - See Paul Schuda's |anguage - |egal counsel may be

required. Refer to | anguage on Annapolis working copy.

5.12. 3 Sanpl e Custody Requirenents - Essential Docunentation

5.12.3.1 Sanple Handling - Sanple custody shall docunent all
procedures and activities to which a sanple is subjected.
These activities shall include but are not limted to:

- Sanple preservation including appropriate
sanpl e container and conpliance with hol ding
tinme;

- Sanpl e identification, receipt, acceptance or
rejection and | og-in;

- Sanpl e storage and tracking (includes shipping
receipts, transmttal fornms, and interna
routing and assignnent records);

- Sanple preparation (includes cleanup and
separation protocols, | D codes, volunes,
wei ghts, instrunment printouts, neter readings,
cal cul ations, reagents, etc.);

- Sanpl e anal ysi s;

- St andard and r eagent origin, receipt,
preparation, and use;

- Equi pnent receipt, use, speci fication
operating condi tions and preventative

mai nt enance;

- Calibration criteria, frequency and acceptance
criteria;

- Data and statistical calculations, review,
confirmation, interpretation, assessnment and
reporting conventions;

- Met hod performance criteria including expected
quality control requirenents;

- Quality control protocols and assessnent;

- El ectronic dat a security, sof t war e
docunentation and verification, software and
hardware audits, backups, and records of any
changes to automated data entries;
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- Al l automated sanpl e handl i ng systens;

- Records storage and retention; and

- Sanpl e di sposal including the date of sanple
or subsanple disposal and nanme of the
responsi bl e person.

Laboratory Support Activities - In addition to
docunenting all the above-nentioned activities, the
foll ow ng shall be retained:

- Al'l original raw data, whether hard copy or
electronic, for calibrations, sanples and
quality control neasures, including analysts
wor k sheet s and dat a out put records
(chr omat ogr ans, strip charts, and ot her
i nstrument response readout records);

- Copi es of final reports;

- Archi ved standard operating procedures;

- Cor r espondence relating to | aboratory
activities for a specific project;

- All  corrective action reports, audits and
audit responses;

- Performance evaluation results and raw data
and

- Data revi ew and cross checking.

Anal ytical Records - The essential information to be
recorded on all raw data associated with analysis, such
as strip charts, tabular printouts, conputer data files,
anal ytical notebooks, and run |ogs, shall include:

- Laboratory sanple I D code;

- Dat e of anal ysis;

- I nstrunentation identification and instrunent
operating conditions/paraneters (or reference
to such data);

- Anal ysi s type;

- Al'l cal cul ations (automated and manual ); and

- Anal yst's or operator's initials/signature.

Adm nistrative Records - The followng shall be
mai nt ai ned:

- Per sonnel qual i fications, experience and
training records
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- Initial and continuing denonstration of
proficiency for each enpl oyee

- A log of nanes, initials and signatures for
all individuals who are responsible for
signing or initialing any |aboratory record

5.12. 4 Legal or Evidentiary Custody Procedures

The use of legal chain of custody (COC) protocols is strongly
recommended and nmay be required by sone state or federal prograns.
In addition to the records listed in 5.12.3 and the performance
standards outlined in 5.12.1 and 5.12.2, the follow ng protocols
shall be incorporated if Ilegal COC is inplenented by the
or gani zati on.

5.12.4.1 Basic Requirenents

The chain of custody records shall establish an intact, contiguous
record of the physical possession, storage and di sposal of sanple
contai ners, collected sanples, sanple aliquots, and sanple extracts
or digestates. For ease of discussion, the above-nentioned itens
shall be referred to as sanpl es:

a) The COC records shall account for all tinme periods associ ated
with the sanples.

b) The COC records shall include signatures of all individuals
who had access to individual sanples.

c) In order to sinplify record-keeping, the nunber of people who
physi cal ly handl e the sanple should be m nim zed.

d) The COC records are not limted to a single formor docunent.
However, organizations should attenpt to limt the nunber of
docunents that would be required to establish COC

e) Legal chain of custody shall begin at the point established by
the federal or state oversight program This may begin at the
point that cleaned sanple containers are provided by the
| aboratory or the tinme sanple collection occurs.

f) The COC forns shall remain with the sanples during transport
or shipment.
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g) | f sanpl es are shi pped, the shipping container shall be seal ed
in such a manner so that tanpering by unauthorized personnel
is imediately evident.

h) I f required, individual sanple containers shall be sealed in
such a way to prevent tanpering.

5.12. 4.2 Required Information in Custody Records

In addition to the information specified in 5.11.1.1 and 5.11. 1. 2,
tracking records shall include, by direct entry or |inkage to other
records:

a) Tinme of day and cal endar date of each transfer or handling

procedur e;

b) Signatures of all personnel who physically handle the
sanpl e(s);

c) All information necessary to produce unequivocal, accurate

records that docunent the |aboratory activities associated
with sanple receipt, preparation, analysis and reporting; and

d) Comon carrier docunents.

5.12.4.3 Controlled Access to Sanpl es

Access to all |egal sanples and subsanples shall be controlled and
docunent ed.

5.12. 4.4 Transfer of Sanples to Another Party

Transfer of sanples, subsanples, digestates or extracts to another
party are subject to all of the requirenents for |egal chain of
cust ody.

5.12. 4.5 Sanpl e Di sposal

a) If the sanple is part of litigation, disposal of the physical
sanpl e shall occur only with the concurrence of the affected
| egal authority, sanple data user and/or submtter of the
sanpl e.
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b) Al'l conditions of disposal and all correspondence between all
parties concerning the final disposition of the physical
sanpl e shall be recorded and retai ned.

c) Records shall indicate the date of disposal, the nature of
di sposal (i.e. sanple depleted, sanple disposed in hazardous
waste facility, sanple returned to client), and the nane of
t he individual who performed the task.

5.13 LABORATORY REPORT FORMAT AND CONTENTS

The laboratory shall report results, accurately, clearly,
unanbi guously and objectively and in a manner that IS
understandable to the recipient. The basic information to be

included in the report includes the foll ow ng:

a) Report title, such as "Certificate of Results" or "Laboratory
Results" with the nane, address and phone nunber of the
| aboratory (or |aboratories, see subcontracted |aboratories
bel ow) ;

b) Nane and address of client and/or project;

c) Description and identification of sanple (including client 1D
code;

d) Date of sanple receipt, sanple collection and sanpl e anal ysi s;

e) Time of sanple preparation and/or analysis if the required
holding tinme for either activity is |less than or equal to 48
hour s;

f) Test nethod or unanbi guous description of any non-standard
nmet hod,;

g) Test results with any failures or deviations from nethods or
quality control criteria identified (i.e., data qualifiers);

h) Signature or nanme, if electronic, and title of individual(s)
accepting responsibility for the content of the report and
date of issue;

i) Clear identification of any results that were perfornmed by a
subcontracted | aboratory;
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1) Clear identification of all data provided by outside sources,
such as air tenperature or anbient water tenperature;

k) A description of the transformations, calculations, or
operations perforned on the data, a summary and anal ysis of
the data, and a statement of conclusions drawn from the
anal ysi s.

i |f applicable, identification of whether data is
calculated on a dry weight or wet weight basis; and

ii. In the case of Wiole Effluent Toxicity, identification of
the statistical package used to provide data.

[) | dentification of the reporting units, such as ug/l or ny/Kkg;

| f appropriate, the | aboratory shall certify that the test results
meet all requirenments of NELAP or provide reasons and/or
justification if they do not.

Once issued, the |aboratory report shall remain unchanged. Any
corrections, additions and/or deletions fromthe original reports
shall be supported by suppl enentary docunentation, shall clearly
identify its purpose, and shall contain all reporting requirenents
speci fi ed above.

5.14 SUBCONTRACTI NG ANALYTI CAL SAMPLES

5.14.1 If a | aboratory subcontracts with another |aboratory, the
criteria specified in Section 1.6.1.11 shall be foll owed.

5.14.2 The | aboratory shall ensure and have the ability to
denonstrate that the subcontracted | aboratory nmeets the criteria
and shall advise the client in witing of its intention to
subcontract sanpl es.

5.14.3 Al records pertaining to the qualifications of
subcontracted | aboratories shall be maintained, including records
of any applicable certifications.

5.15 OUTSI DE SUPPORT SERVI CES AND SUPPLI ES

The criteria specified in 1.6.1.12 shall be foll owed.

5.16 COVPLAI NTS
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The criteria specified in Section 1.6.1.13 shall be foll owed.
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APPENDI X A
REFERENCES
TECHNI CAL REFERENCES

| SO I EC CGuide 2: 1986. Ceneral terns and their definitions
concerni ng standardi zation and related activities

| nternational vocabulary of basic and general terms in netrol oqgy
(VIM: 1984. Issued by BIPM IEC 1SO and O M

| SO 8402: 1986. (Quality - Vocabul ary

| SO 9000: 1987. Quality managenent and quality assurance
standards - Quidelines for selection and use

| SO 9001: 1987. (Quality Systens - Mdel for quality assurance in
desi gn/ devel opnent, production, installation and servicing

| SO 9002: 1987. (Quality systens - Mdel for quality assurance in
production and installation

Ameri can Association for Laboratory Accreditation 1993. GCeneral
Requi rements for Accreditation.

| SO 25: 1990. Ceneral requirenents for the conpetence of
calibration and testing | aboratories

QAMS Document Fred to Provide
"Cui dance on the Evaluation of Safe Drinking Water Act Conpliance

Monitoring Results from Performance Based Methods", Septenber 30,
1994, Second draft.
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METHOD REFERENCES

These net hods or nethod conpendi uns shall be used when
anal yzing sanples when specified by the accrediting
authority or program The nost current version
recogni zed by statute or rule shall be used.

REFERENCES FOR WATER, SEDI MENTS, SO LS, SLUDGES, HAZARDOUS WASTES
AND Bl OLO3 CAL ANALYSES

DRI NKI NG WATER

1) 40 CFR Part 141, National Primary Drinking Water
Regul ations, Subpart C and Subpart 1.

2) "Met hods for the Determ nation of Organic Conpounds in
Drinking Water," EPA 600/ 4-88-039, Decenber 1988.

3) "Met hods for Chem cal Analysis of Water and Wastes," EPA
600/ 4- 79- 020, revised March 1983.

4) "Manual for Certification of Laboratories Analyzing
Drinking Water, Oriteria and Standards Quality Assurance"
EPA 570/ 9-90-008, April 1990 and the first update (Change
| ) EPA 570/ 9-90-008a, Cctober 1991.

5) 40 CFR Part 136, Quidelines Establishing Test Procedures
for the Analysis of Pollutants Under the O ean Water Act,
Appendi x A

6) Standard Methods for the Exam nation of Water and
Wast ewat er, APHA- AWM- WPCF.

SURFACE WATER, GROUNDWATER, AND WASTEWATER MJUNI Cl PAL/ | NDUSTRI AL
EFFLUENTS

1) 40 CFR Part 136, Quidelines Establishing Test Procedures
for the Analysis of Pollutants Under the O ean Water Act,
Tables 1A IB, IC, IDand IE

2) Met hods for Chem cal Analysis of Water and Wastes, EPA
600/ 4- 79- 020, revised March 1983.
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Test Met hods for Eval uati ng Solid Wast e,
Physi cal / Chem cal Methods, (SW846), as anended by
updat es.

40 CFR Part 261, ldentification and Listing of Hazardous
Waste, Appendix |1l (Chem cal Analysis Test Methods)

Standard Methods for the Exam nation of Water and
Wast ewat er, APHA- AWMNA- WPCF.

Not es:

1) Laboratori es anal yzi ng sanples in support of NPDES
Permts are limted to nmethods specified in
Reference 1 above or those specifically approved
for use by EPA

SO LS AND SEDI MENTS, MJUNI Cl PAL AND | NDUSTRI AL SLUDGES (RESI DUALS)

AND SCOLI D AND HAZARDOUS WASTES

1)

2)

3)

4)

5)

1)

"Test Methods for Eval uation of Solid Waste, Physical and
Chem cal Methods", Third Edition (EPA SW846), as anended
by updat es.

"Procedures for Handling and Chem cal Analysis of
Sedi nents and Water Sanples" EPA/ Corps of Engineers,
EPA/ CE- 81- 1.

*USEPA Contract Laboratory Statenent of Wrk for
| norgani ¢ Anal ysi s".

*USEPA Contract Laboratory Program Statenent of Wrk for
Organi ¢ Anal ysi s".

"POTW Sl udge Sanpling and Anal ysis @uidance Docunent”
USEPA Perm ts Division.

Met hods from these references shall be used by
| aboratories participating in the EPA Contract Laboratory
Programto perform anal yses for Superfund (CERCLA) site
i nvesti gations.

Conpendi um of Methods for the Determ nation of Toxic
Organi ¢ Conpounds in Anbient Air, EPA 600/4-89/017.
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40 CFR Part 50, National Primary and Secondary Ambi ent
Air Quality Standards.

40 CFR Part 53, Anbient Air Mnitoring Reference and
Equi val ent Met hods.

40 CFR Part 58, Anbient Air Quality Surveill ance.
"Qual ity Assurance Handbook for Air Pollution Measurenent

Systens, Volune |I--Anbient Air Specific Methods." EPA-
600/ (need to |locate |atest update)

Bl O.OG CAL

M cr obi ol oqgi cal

1)

2)

3)

4)

5)

6)

7)

8)

9)

Drinking Water Analyses - 40 CFR Part 141, Subpart C
(Monitoring and Anal ytical Requirenents, section 141.21).

Wat er and WAstewater Analyses - 40 CFR Part 136, Table
| A

"M crobi ol ogi cal Methods for Mnitoring the Environnent”
EPA- 600/ 8- 78- 017, 1978.

Standard ©Methods for the Examination of Water and
Wast ewat er .,  APHA- AWMNA- WPCF.

Year book of Standards, Anmerican Society for Testing
Mat eri al s. Phil adel phia, PA

Oficial Met hod  of Anal ysi s, AOCAC International,
Arlington, VA

Manual of dinical M crobiology, Anmerican Society for
M cr obi ol ogy, ASM Publ i cati ons, Washi ngton, DC.

Manual of Industrial Mcrobiology and Biotechnol ogy,
American Society for Mcrobiology, ASM Publications,
Washi ngt on, DC.

Cat al ogue of Bacteria, Anerican Type Culture Coll ection,
Rockvill e, ND.

Bi oassay
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"Met hods for Measuring the Acute Toxicity of Effluent and
Receiving Waters to Freshwater and Marine Organisns" EPA
600/ 4- 90- 027F, August, 1993.

"Short-Term Methods for Estimating the Chronic Toxicity
of Effluent and Receiving Waters to Freshwater O gani sns”
EPA 600/ 4-91- 002, Septenber, 1994.

"Short-Term Met hods for Estimating the Chronic Toxicity
of Effluent and Receiving Waters to Marine and Estuarine
Organi snms" EPA 600/ 4-91-003, July, 1994.

Macrobenthic lIdentification and Enuneration

1)

2)

"Macroi nvertebrate Field and Laboratory Methods for
Eval uating the Biological Integrity of Surface Waters",
ORD, Washi ngton, D.C., Novenber, 1990.

Standard ©Methods for the Examination of Water and
Wast ewat er, APHA- AWMNA- WPCF.

RADI OCHEM STRY

1)

2)

3)

4)

40 CFR  Part 141. 25, "Anal yti cal Met hods for
Radi oactivity".

Anal ytical Methods for Radiochemstry Analyses, EPA
600/ 4- 80- 032 and EPA 600/ 5- 84- 006.

Qual ity Assurance for Radiol ogical Mnitoring Prograns
( Nor mal Oper ati ons) - Ef f | uent Streans and the
Envi ronnent ", uU. S. Nucl ear Regul atory  Comm ssi on
Regul at ory Gui de 4. 15.

Measurement of Quality Assurance for Radioaassay
Laboratories", ANSI N42. 2.
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APPENDI X B
DEFI NI TI ONS FOR QUALI TY SYSTEMsS

Accredi tation: the process by which an agency or organization
eval uates and recogni zes a program of study or an institution as
nmeeting certain predetermned qualifications or standards, thereby
accrediting the |aboratory. In the context of the National
Environnmental Laboratory Accreditation Program (NELAP), this
process is a voluntary one.

Accrediting Authority: the agency having responsibility and
accountability for environnmental |aboratory accreditation and who
grants accreditation. For the purposes of NELAC, this is EPA,
ot her federal agencies, or the state.

Accrediting Body: the organization that actually executes the
accreditation process, i.e., receives and reviews accreditation
applications, reviews QA docunents, reviews performance eval uation
testing results, surveys the site, etc., whether EPA the state, or
contracted private party.

Accuracy: the degree of agreenent between an observed val ue and an
accepted reference val ue. Accuracy includes a conbination of
random error (precision) and systematic error (bias) conponents
which are due to sanpling and anal ytical operations; a data quality
indicator. (G ossary of Quality Assurance Terns, QAMS, 8/31/92).

Bat ch: a quantity of material, such as sanples, produced or
processed in the sanme operation, and considered to be sufficiently
uniformso as to be regarded as a discrete unit.

Bat ch-1ot: the sanples having sufficiently uniform attributes
(e.g., of like matrix) so they nay be processed as a group.
[Florida's definition: Sanples which are analyzed (or sanpled

together) with the sanme nethod sequence, the sane lots of reagents
and with the sane treatnent common to all sanples. The sanples
must have been anal yzed (or collected) within the same specified
time period or in continuous sequential time periods. Sanples in
each set should be a simlar conposition.

Calibration Curve: the graphical relationship between the known
val ues, such as concentrations, of a series of «calibration
standards and their instrunment response.
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Cal i bration Standard: a solution prepared from the primry
dilution standard solution or stock standard solutions and the
internal standards and surrogate analytes. The Calibration

solutions are used to calibrate the instrunment response wth
respect to analyte concentration. (3 ossary of Quality Assurance
Terms, QAMS, 8/31/92).

Conprom sed Sanpl es: those sanples which were inproperly sanpl ed,
or with insufficient docunentation (chain of custody and other

sanple records and/or |abels), inproper preservation and/or
contai ners were used, or the holding tine has been exceeded. Under
normal conditions conprom sed sanples are not analyzed. | f

energency situations require analysis, the results nust be
appropriately qualified.

Equi prent Bl ank (Sanpl e Equi pnent Blank): a clean sanple (e.g.
distilled water) that is collected in a sanple container with the
sanpl e-collection device and returned to the |aboratory as a
sanpl e. Sanpling equipnment blanks are used to check the
cl eanliness of sanpling devices. (dossary of Quality Assurance
Terms, QAMS, 8/31/92).

Field Blank: a clean sanple (e.g., distilled water), carried to
the sanpling site, exposed to sanpling conditions (e.g., bottle
caps renoved, preservatives added) and returned to the | aboratory
and treated as an environnental sanple. Field blanks are used to
check for analytical artifacts and/or background introduces by
sanpling and anal ytical procedures. (dossary of Quality Assurance
Terms, QAMS, 8/31/92).

Hol di ng Ti mes (Maxi num Al | owabl e Hol ding Tines): the maxi numtinmes
that sanples nmay be held prior to analysis and still be considered
valid. (40 CFR Part 136).

Initial Denonstration of Analytical Capability: procedure to
establish the ability to generate acceptabl e accuracy and preci sion
which is included in many of the EPA' s analytical nethods. I n
general the procedure includes the addition of a specified
concentration of each analyte (using a QC check sanple) in each of
four separate aliquots of |aboratory pure water. These are carried
through the entire anal ytical procedure and the percentage recovery
and the standard deviation are determ ned and conpared to specified
l[imts. (40 CFR Part 136).
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Instrunment Blank: a clean sanple (e.g., distilled water) processed
through the instrunental steps of the neasurenent process; used to
determne instrunment contamnation. (dossary of Quality Assurance
Terms, QAMS, 8/31/92).

Laboratory: a facility engaged in the collection or analysis and
reporting of environnmental sanples, whether fixed or nobile.

Laboratory Control Sanple (quality control sanpl e): an
uncont am nat ed sanple matrix spi ked with known anounts of anal ytes
from a source independent of the calibration standards. It is

generally used to establish intra-laboratory or analyst specific
preci sion and bias or to assess the performance of all or a portion
of the neasurenent system (d ossary of Quality Assurance Terns,
QAMS, 8/31/92).

Laboratory Duplicate: Aliquots of a sanple taken from the sane
cont ai ner under |aboratory conditions and processed and anal yzed
i ndependent | y.

Legal Chain of Custody (COC): an unbroken trail of accountability
t hat ensures the physical security of sanples, data and records.
(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Manager (however naned): the individual designated as being
responsible for the overall operation, all personnel, and the
physi cal plant of the environnental |aboratory. A supervisor may
report to the nmanager. In some cases, the supervisor and the
manager may be the sane individual.

Matri x Spi ke (spiked sanple, fortified sanple): prepared by addi ng
a known mass of target analyte to a specified anmount of matrix
sanple for which an independent estimate of target analyte
concentration is available. WMatrix spikes are used, for exanple,
to determne the effect of the matrix on a nethod' s recovery
efficiency. (dossary of Quality Assurance Terns, QAMS, 8/31/92).

Matrix Spi ke Duplicate (spiked sanple/fortified sanple duplicate):
a second replicate matrix spike is prepared in the | aboratory and
anal yzed to obtain a neasure of the precision of the recovery for
each anal yte. (A ossary of Quality Assurance Terns, QAMS
8/ 31/ 92).
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Met hod Bl ank: a clean sanple processed sinultaneously with and
under the sane conditions as sanples containing an analyte of
interest through all steps of the anal ytical procedures. (d ossary
of Quality Assurance Ternms, QAMS, 8/31/92).

Met hod Detection Limt (Analytical Detection Limt): the m ninmm
concentration of a substance (an anal yte) that can be neasured and
reported with 99% confidence that the analyte concentration is
greater than zero and is determ ned fromanalysis of a sanple in a
given matrix containing the anal yte. (40 CFR Part 136 Appendi x B)

NELAC. National Environnmental Laboratory Accreditation Conference.
A voluntary organization of state and federal environnental
officials and interest groups purposed primarily to establish
mutual ly acceptable standards for accrediting environnmental
| aboratories. A subset of NELAP.

NELAP. the overall National Environnental Laboratory Accreditation
Program of which NELAC is a part.

PBM Per f or mance Based ©Met hods.

Per f ormance Eval uation Program the aggregate of providing
rigorously controlled and standardi zed environnental sanples to a
| aboratory for analysis, reporting of results, statistical
evaluation of the results in conparison to peer |aboratories and
the <collective denographics and results summary of al |
participating | aboratories.

Performance Eval uation Sanple (PE): a sanple, the conposition of
whi ch is unknown to the analyst and is provided to test whether the
anal yst/| aboratory can produce anal ytical results within specified
performance limts. (G ossary of Quality Assurance Terns, QAMS,
8/ 31/ 92).

Preci si on: the degree to which a set of observations or
measurenents of the sane property, usually obtained under simlar
conditions, conform to thenselves; a data quality indicator.
Precision is usually expressed as standard devi ation, variance or
range, in either absolute or relative terns. (G ossary of Quality
Assurance Ternms, QAMS, 8/31/92).
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Preservation: refrigeration and or reagents added at the tine of
sanple collection to maintain the chemcal and or biological
integrity of the sanple.

Pure Reagent Water: shall be ASTM Type | or Type Il water in which
no target analytes or interferences are detected as required by the
anal yti cal nethod.

Quality Assurance Plan: a formal docunent describing the
managenent polities, obj ecti ve, pri nci pl es, or gani zat i onal
authority, responsibilities, accountability and inplenentation plan
of a laboratory for ensuring quality in its products and utility to
its users.

Quality Assurance: an integrated system of activities involving
pl anning, quality control, quality assessnment, reporting and
quality inprovenent to ensure that a product or service neets
defined standards of quality with a stated |evel of confidence.
(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Quality Control: the overall system of technical activities whose
purpose is to nmeasure and control the quality of a product or
service so that it neets the needs of users. (G ossary of Quality
Assurance Ternms, QAMS, 8/31/92).

Quality Control Sanple: an uncontam nated sanple matrix spiked
wi th known anmounts of analytes froma source independent fromthe

cal ibration standards. It is generally used to establish intra-
| aboratory or anal yst specific precision and bias or to assess the
performance of all or a portion of the neasurenent system

(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Reagent Bl ank (nmethod reagent bl ank): a sanple consisting of
reagent (s), without the target analyte or sanple matrix, introduced
into the anal ytical procedure at the appropriate point and carried
t hrough all subsequent steps to determ ne the contribution of the
reagents and of the involved analytical steps. (d ossary of
Qual ity Assurance Terns, QAMS, 8/31/92).

Sanple Container: a receptacle of suitable material and closure
(specified by the programor nethod) to be used to collect and/or
transport sanples for testing. The specific requirenents for
sanpl e containers are to assure a representative sanples and sanpl e
integrity, e.g., septa vials, glass or plastic.
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Sanpl e Duplicate: two sanples taken fromand representative of the
same popul ation and carried through all steps of the sanpling and
anal ytical procedures in an identical manner. Duplicate sanples
are used to assess variance of the total nethod including sanpling
and anal ysi s. (A ossary of Quality Assurance Terns, QAMS
8/ 31/ 92).

St andard Operating Procedures (SOPs): a witten docunent which
details the method of an operation, analysis or action whose
t echni ques and procedures are thoroughly prescribed and which is
accepted as the nmethod for performng certain routine or repetitive
tasks. (d ossary of Quality Assurance Terns, QAMS, 8/31/92).

Supervi sor (however naned): the individual (s) designated as being
responsible for a particular area or category of scientific
anal ysi s. This responsibility includes direct day-to-day
supervi sion of technical enployees, supply and instrunent adequacy
and upkeep, quality assurance/quality control duties and
ascertaining that technical enpl oyees have the required bal ance of
education, training and experience to perform the required
anal yses.

Surrogate: a substance with properties that mmc the anal yte of
interest. It is unlikely to be found in environnent sanples and is
added to themfor quality control purposes. (G ossary of Quality
Assurance Ternms, QAMS, 8/31/92).

Technical Director: Definition needs to be devel oped

Techni cal Enpl oyee: the designated individual who perforns the
"hands-on" anal yti cal methods and associ ated techni ques and who is
t he one responsible for applying required | aboratory practices and
other pertinent Quality Controls to neet the required |evel of
qual ity.

Trip Blank: a clean matrix that is carried to the sanpling site
and transported to the | aboratory for analysis w thout having been
exposed to sanpling procedures. (A ossary of Quality Assurance
Terms, QAMS, 8/31/92).
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APPENDI X C
PERFORMANCE CHECKLI ST

[ To be Added Later]



